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Ha3BaHne M3o6peTeHim 



Cnoco6 yAa/iGHHH hg4>th , HecjDTGnpoflyicTOB 

M/HJ1M XHMMHGCKHX 3arp^3HMTG/lGM H3 XHA" 

kocth m/m/ih ra3a h/h/im c noBepxHOCTH 



3a«BMTe/ib 



nETPMK Bmktop MBaHOBHH 



fleMCTBMTe/lbHblli aBTOp(bl) 



nETPMK Buktop MBaHOBHH 



ynO/lHOMOHGHHbIM 33BGpMTb KOnWO 

3a9BKH Ha M3o6pGTeHiie 




A.Jl.XypaB/iGB 
M.O. 3aBGAyiom6ro OTAe/iOM 




CnOCOB YflAJIEHHfl HEOTH, HEOTEnPOAYKTOB H/HJ1H XHMHHECKHX 
3AFP5I3HHTEJ1EH H3 >KH£KOCTH M/HJIH TA3A H/HJIH C n^BEPXHOCTM 

H3o6peTeHHe othochtch k o6jiacxH 3KO/iorHH, a hmchho, k 6opb6e c 3arpa3He- 
HHeM oKpy^KaiomeH cpe^bi He4>Tbio 5 He^rrenpoayKTaMH, uhkjihhcckhmh h apoMaraHecKHMH 
yrjieBO^opo^aMH, #pyrHMH xhmhhcckhmh 3arpH3HHTejiHMH, T.e. ohhctkh aKBaTopHH, ctoh- 
hbix boa, npOH3BO,zjcTBCHHoro o6opyaoBaHHH, 3arpH3HeHHbix noHB h rpyHTop, h T.n., a TaK- 
>Ke k o6jiacTH o6"beiCTOB, HcnoJib3yeMbix jinx y^OBJieTBopeHHH >KH3HeHHbix noTpe6HOCTeH 
HenoBeKa h Me#nuHHe. 

H3BecTHbi cnocoSbi yaajieHH* pa3JiHHHbix xhmhhcckhx 3arpH3HHTejieft H3 pa3- 
jiHHHbix cpefl, HanpHMep, cnoco6bi ohhctkh BOOTbix h TBepabix noBepxHOCTeg c H^noJib30- 
BaHHeM a6cop6eHTa «ripaHMcop6» (CLIIA). 3to cop6uHOHHbie npoueccw c npn^HqHHeM 
flopororo BemecTBa HeBbicoKofi norjiOTHTejibHoft cnoco6Hocra. 

KaK npaBHJio, H3BecTHbie cnoco6bi y^ajieHHH xhmhhcckhx 3arpH3HHTenefi npea- 
Ha3HaneHbi juix peine™* y3Kofi kohkpcthoh 3Ema™ no ohhctkc hjih aoimcocTH, hjih ra3a, 

HJTH TBepiXOH nOBepXHOCTH. * - 

HanpHMep, H3BecTeH cnoco6 chkthk hc^thhoh nJieHKH c noBepxHOcm boj|§i, 
BKjnonaiomHH 3aMKHyryio cHCTeMy o6pa30BaHHfl cop6npyK)mero MaTepnana (Hacrau yrjm, 
cBH3aHHbix noJiH3THJieHOM), Haxo^meeca Ha 6opTy cyzma, AHcneprnpoBaHHe cop6Hpyrc>ine- 
ro MaTepnaJia no noBepxHOCTH bo^m h c6op ero nocjie copouHH Hetjrra (naTeHT US 
37831296, kji. E 02 B 15/04, 1974i\). He^ocTaTicaMH aaHHoro cnoco6a sBJifleTca ^jiHTejib- 
HOCTb npouecca cop6uHH Hec^TH h ero HH3KaH cop6uHOHHaH cnoco6Hocn> (nopiuuca 75%), 
hto He no3Bo;meT hmctb Ha 6opTy cyjwa aocTaTOHHoe juw ohhctkh 6onbuiHx Bowbix no- 
BepxHOCTeH KOJiHMecTBO cop6eHTa. KpoMe xoro, cnoco6 He npenHa3HaHeH wx yaaJieHH* 
He<J)TH h He<|)TenpoAyKTOB c noBepxHOCTH cyuin. 
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H3BecTeH TaiOKe yaajieHHH H3 boam yrjieBoaopoOTbix xhmhhcckhx 3arpa3HHTe- 
jieH c Hcnojib30BaHHeM <|>HJibTpa Ha ochobc yrjiepoaa («HeKOTopwe acneKTbi TexHOJioran 
no^roTOBKH riHTseBOH BO/ibi», nojx pea. npocj) B.O.OjiOHueBa, IlepMb, AEH PO, 1997, c.33- 
38). He^ocTaTKOM TaKoro cnoco6a *BJi*eTCH HeflocrraTOHHaa 3$4)eKTHBH0CTb ohhctkh bo;u>i. 

H3BecTHO Hcnojib30BaHHe aKTHBHpOBaHHoro yr/w nm H3roTOBJieHH5i 4>HJibTpa jxjw Ta- 
GanHbix H3*ejiHft (3a>iBKa FR No 2469134, kji. A 24 D 3/16, 29.05.81). AKTHBHpoBaHHbift 
yro/ib Hcnoiib3yeTCH b KanecTBe BemecTBa, 3a#ep)KHBaiomero OKHCb a30Ta, co,zjep>KamyK>cH b 

TaGaHHOM flblMC IlOMHMO OKHCH a30Ta $HJlbTpbI C HCnOJIb30BaHHCM aKTHBHpOBaHHOrO NTJ1H 

(HanpHMep, KOM6nHHpoBaHHbie 4>HJibTpbi Philip Moris) 3a#ep>KHBaiOT Taioice hhkothh, 3,4 
6eH3nHpeH, apoMaraHecKHe yrneBoaopoflbi. OflHaico coaep>KaHHe yKa3aHHbix BemecTB npH 
HcnoJib30BaHHH aKTHBHpOBaHHoro yrjiH He mohcct 6biTb chhtkcho ro ypoBHfl, o6ecneHH- 

BaJOmerO flOCTaTOHHblfi 3aiHHTHbIH 3<J)4)eKT. 

Bee H3BecTHbie cnocoGw npeflHa3HaneHbi jyw y^ajieHHH H3 oHHmaeMoii cpe/ibi 
onpeaeJieHHoro BH^a 3arpH3HHTejieH h He o6jia^aiOT ihhpokhm cneicrpoM fleficTBH*, hto or- 
paHHHHBaeT bo3MO)khocth npHMeHeHHH h He o6ecneHHBaer b flocraTOHHOH Mepe OHHcncy 
cpejjbi ot xHMHnecKHX 3arpH3HHTejiefi. 

H3BecTeH cnoco6 yzjajieHHfl xhmhhcckhx 3arpH3HHrejieH, a hmchho, c6opa pa3- 
jiHBmeHca He(|)TH h He4>Tenpo ( nyKTOB, BKJUonaiomHH H3roTOBJieHHe yrjiepoOTOH cMeca Bbi- 
cokoh peaKUHOHHoft cnoco6HOCTH (YCBP), pa3MemeHHe YCBP b 3arpa3HeHHOH cpeae ny- 
TeM ^HcneprHpoBaHHH YCBP no noBepxHOcra h/hjih b TOJimy bohm, 3arpH3HeHHOH pa3JiHB- 
uieficH He({)TbK) hjih He^Tenpo^yKTaMH, h c6op YCBP nocjie HacbimeHH* (npHcoe^HHeHH^) 
He4>TH hjih He4)TenpoAyKTOB (naTeHT RUX22 123 0 86, kji. E 02 B 15/04, 10.12.98). B aaHHOM 
cnoco6e YCBP H3roTaBJiHBaiOT H3 npHpoflHoro rpa(J)HTa, o6pa5oraHHoro khcjiotoh, nyreM 
pe3HCTHBHoro HarpeBa. H3roTOBJieHHe YCBP momcct npoH3BO£HTbCH Ha cy;me-c6opinHKe 
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Hetj)TH. flaHHblH CnOC06 3HaHHTCJIbHO 34>4>eKTHBHee, OOTaKO OH HBJIKeTCfl WCTaTOHHO 3Hep- 

roeMKHM h Tpe6yeT HanHHHH cjio^choh ycTaHOBKH jyix npoH3BOACTBa YCBP. 

KpoMe Toro, 3<J)4>eKTHBHOCTb y^ajieHMH HcaocTaTOHHo BbicoKa, HTo6bi o6ecne- 

HHTb B03MO>KHOCTb yflajieHHK H3 3arpH3HCHHOH Cpeflbl HIHpOKOrO CneKTpa XHMHHCCKHX 3a- 

rp5i3HHTejieH. KpoMe Toro, KaK npaBHJio, cop6eHTbi Hcnojib3yK)TCH o^HOKpaTHO. 

TexHHHecKOH 3aaaqeft H3o6peTeHHa *BJi5ieTCH noBbiuieHHe 3(|)(^eKTHBHocTH y#a- 
jieHHH He4>TH h He4>TenpoflyKTOB, a TaK^ce o6ecneneHHe yflaneHHH apyrax xhmhhcckhx 3a- 
rpH3HHTejieH ? 3a cneT npHcyrcTByiomHX b cocTaBe cmcch HaHOKpHCTajuiOB yrjiepo^a (yrae- 
poAHbix HaHOTpy6oK) 5 o6jia^aiomHX bwcokoh norjioTHTejibHoft cnoco6HocTbio no oTHOine- 

HHK> K pa3JIHHHbIM XHMHHCCKHM BemeCTBaM H COCflHHCHHilM, B KOJIHHCCTBC, flOCTaTOHHOM 

jxsisi 3(|)$eKTHBHoro ymntnvL* 3arpn3HHTejieH. KpoMe Toro, o6ecneHHBaerc5i B03M03KHOCTb 
noBTopHoro Hcnonb30BaHHH yrjiepoflHOH CMecH. 

IlocTaBJieHHaH 3aaana peinaercH tcm, hto b cnoco6e y^ajieHHH xhmhhcckhx 3a- 
rpH3HHTejicH, BKJiK)HaK>meM H3roTOBJieHHe yrjiepoOTofi cmcch H3 ncxoflHoro rpa^HTOCO- 
flepxcamero cbipbH, pa3MemeHHe yraepoflHOH cmcch b 3arpH3HCHHOH cpe^e h c6op yniepofl- 
hoh cmcch, HacbimeHHOH 3arp«3HHTejiHMH, pa3MemeHHe yrjiepozmoH cmcch b 3arpH3HeHHoft 
cpcae ocymecTBJiniOT nyreM flHcneprHpoBaHHH Ha nosepxHOCTb h/hjih b xcH^KOCTb, h/hjth 
pa3MemeHra Ha noBepxHOcra, h/hjih nponycicaHHa >kh£kocth hjih ra3a nepe3 <|>HJibTp, a b 
KanecTBe yrjiepoflHOH cmcch Hcnojib3yK>T CMecb pacinnpeHHoro rpa^HTa h yrjiepoOTbix Ha- 
HOKpHCTajuiOB, npHHCM co#ep>KaHHe yrjiepoAHbix HaHOKpHCTajuiOB b cmcch He MeHee 10%. 

ripn 3tom HaHOKpHCTajuibi npcacTaBJiaioT co6oh HaHOTpy6icH pa3MepoM 1-10 
hm, c npHcoeiiHHeHHbiMH k hhm CBoGoflHbiMH paj^HKanaMH C, C2, C3, C 4 , C5, h/hjih pajiHKa- 
jiaMH b BH^e o^Horo hjih HecKOJibKHx coe^HHeHHbix reKcaroHajiOB h/hhh reKcaroHajioB c 
npHcoeOTHeHHbiMH k hhm pa&HKaJiaMH BRaa C, C2, C3, C4 h C5. 



H3roTOBJieHHe ynriepoflHOH cMecH npoH3BCwrr nyTeM xhmhhcckoh o6pa6oTKH 
HcxcaHoro rpat^HTOco^ep^amero Cbipbfl no KpaftHeH Mepe o^hhm ranoreH-KHCJiopoflHbiM 
coeziHHeHHeM, hmcioiuhm 4>opMyjiy MXO n , i\ae: M - ooto H3 xhmhhcckhx BemecTB p*ma: H, 
NH 4 , Na, K; X - orho H3 xhmhhcckhx BemecTB p*ma: CI, Br, J; a n=I - 4, h nocjicayiomero 
BHeiiiHero B03fleHCTBHfl 5 npHBO^mero k 3K3OTepMHnecK0My B3ptiBOo6pa3HOMy pa3Jio>Ke- 
hhk) o6pa6oTaHHoro rpa4>HTOCo#ep>Kamero cbipba c nocjieiiyioiuHM HHHUHHpoBaHHeM aBTO- 
KaTajiHTHMecKoro npouecca pacna^a, npnneM npHjio^ceHHe bo3^chctbhh ocymecTBJinioT npn 
HOpMajibHOM ^aBjieHHH h KOMHaTHOH TeMnepaType. 

FfpH 3TOM BHeiUHee B03^eHCTBHe OCymeCTBH5IHeTCfl nyTeM (|)OTOXHMHHeCKOrO, 
HJIH 3JieKTpOXHMHHeCKOrO, HJIH MCXaHHHCCKOrO, HJIH TepMOXHMHMeCKOrO, HJIH COHOXHMHHe- 
CKOrO, HJIH np^MOrO XHMHHeCKOrO B03fleHCTBHJI. 

B KanecTse hcxoahoix) rpa<t>HTOco,aep3Kamero cbipbH HcnoJib3yioT hjih npHpoa- 
HbiH HeuiyHHaTbiii rpa<|)HT, hjih rpa<J)HT b Bime nopoiuica. 

JJnn o6ecneneHHH onraMaJibHoro peacHMa H3ro*roBJieHHJi yniepoflHOH CMecH Be- 
coBoe cooTHOineHHe Hcxojmoro rpa^HTOco^ep^camero cbipba h rajioreH-KHcnopo^Horo co- 
e^HHeHHa npHHHMaiOT paBHbiM 2:1. 

npn c6ope pa3JiHBineHCH He<|>TH, He<JnrenpoflyKTOB h apyrax yrjieBoaopo^Hbix 

3 arpfl3HHTC JICH C nOBepXHOCTH BOABI H3rOTOBJieHHe yiTiepOOTOH CMeCH MOHCHO npOH3BOAHTb 

Ha cy£He-c6opmHKe He<|)TH hjih Ha 6epery. 

Flocjie c6opa yrjiepoflHOH cmcch paciirapeHHoro rpa<|>HTa h yrjiepo,zmbix HaHOK- 
pHCTajuiOB, HacbimeHHOH xHMHHecKHMH 3arpK3HHTejiHMH, co6paHHbie yrneBO^opojxHbie 3a- 
rpH3HHTejiH moxcho yaajiHTb H3 ymepoaHOH cmcch KOMnpeccHOHHbiM cnoco6oM (c Hcnojib- 
30BaHHCM npecca). 

yrjiepo^Hyio CMecb pacuinpeHHoro rpa<|>HTa u yniepoaHbix HaHOKpHCTajuiOB 

MO)KHO HCnOJIb30BaTb nOBTOpHO. 
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B nacTHOCTH, cnoco6 yuaneHHfl xhmhhcckhx 3arpa3HHTejieH npHMeHneTcn jinn 
c6opa Hec^TH h HetjrrenpojiyKTOB c noBepxHOCTH bo^i, npn 3tom H3roTOBJieHHe yniepoflHOH 
CMecH pacuiHpeHHoro rpacjwTa h yrjiepo^Hbix HaHOKpHCTajuiOB npoH3BO,ztfiT Ha cyflHe- 
c6opmHKe HecjrrH hjih Ha cyuie, a pa3MemeHHe yrjiepo^HOH cmcch pacuiHpeHHoro rpa(J)HTa h 
yniepo/iHbix HaHOKpHCTajuiOB Ha noBepxHoc™ bo^w npoH3BOAHT nyTeM ^HcneprnpoBaHHH b 
TOJimy BOiibi h/hjih Ha noBepxHOCTb Bo^bi, h/hjih nyTeM pa3MemeHHH Ha noBepxHOCTH BO^bi 
6oHOBbix 3arpa>K^eHHH. 

Taioice cnoco6 y^aneHHH xhmhhcckhx 3arpa3HHTejieH npHMeHHeTCH ajih 4)HJibT- 
pauHH nHTbCBOH BO^bi, co,aep>KameH xHMHnecKHe 3arpa3HHTejiH, b tom HHcne yrjieBO#opo#- 
Hbie coeOTHeHHH, c Hcno;ib30BaHHeM (|)HJibTpa H3 ymepoOTOH cmcch pacuiHpeHHoro rpacjm- 
Ta h yrjiepoAHbix HaHOKpHCTajuiOB. 

KpoMe Toro, cnoco6 yzjajieHHJi xhmhhcckhx 3arpji3HHTejieH npHMeHaeTCH jui% 

OHHCTKH npOMblUineHHblX CTOKOB. 

KpoMe Toro, cnoco6 y^ajieHHH xhmhhcckhx 3arpfl3HHTejieH npHMemieTCH mix 
yaajieHHH nerKHx 4>paicuHH He(j>Tenpo;jyKTOB hjih ra30Boro KoimeHcaTa H3 CBo6o£Hbix o6-b- 
eMOB pe3epByapoB jum xpaHeHHH. 

KpoMe Toro, cnoco6 yAaneHHfl xhmhhcckhx 3arp«3HHTejieH npHMeHHeTCM jijisl 
HeHTpajiH3auHH BbixjionHbix ra30B ^BHraTeJien BHyTpeHHero cropaHHH b KanecTBe ochobw 
MaTpnubi HeHTpajiH3aT0pa BbixjionHbix ra30B. 

KpoMe Toro, cnoco6 yzjajieHHH xhmhhcckhx 3arpH3HHTejieH npHMeHHercfl jxr% 
4>HJibTpauHH cHrapeTHoro AbiMa b KanecTBe (JmjibTpa juix curapeT. 

B o6jiacTH MezumHHbi cnoco6 yaajieHHH xhmhhcckhx 3arpH3HHTcneH npHMeHH- 

eTCH JJJIR OHHCTKH nJia3MbI KpOBH. 

TaK>Ke b oojiacTH MczjHUHHbi cnoco6 yaajieHHH xhmhhcckhx 3arpH3HHTejiefi 
npHMeHHeTCH jxjih Hapy>KHoro npHMeHeHHH npn 3a6oneBaHHiix koxchux noKpoBOB, xapaicre- 



pmyiomHxcH BtmejieHHKMH, b nacTHOCTH, npn o>icorax h rHOHHbix paHax, npn 3tom pa3Me- 
meHHe Ha komchbix noKpoBax ocymecTBJiaiOT nyTeM HajioaceHiui iiobh3kh c ymepoAHOH c\ie- 

CbK). 

Cnoco6 yaajieHHH xhmhhcckhx 3arpfl3HHTejien ocHOBaH Ha H3roTOBJieHHH yrjie- 
poziHOH cMecH, o6naj^aiomeH orpoMHOH peaKUHOHHOH h cop6uhohhoh cnoco6HOCTbK> no 

OTHOUieHHK) K JIK)6bIM yTJieBOflOpOAHblM COeflHHeHHHM, ApyTHM XHMHHeCKHM COe^HHeHHHM, 

HOHaM MeTajuioB. TaKHe CBOHCTBa yrnepo^HOH CMecn o6ycJiOBJieHbi HajiHHHeM HaHOKpn- 
CTajuiOB yrjiepo^a b BH^e HaHOTpy6oK pa3MepoM 1 - 10 hm npn oojibihoh hx pa3ynop*mo- 
HeHHOCTH h TeM, hto npH H3 roTO b neH h h cmcch H3 npnpojiHoro HeuiyHHaToro rpa4>HTa, hjih 
rpa^HTa b BH^e nopoinica, hjih apyroro rpa^HTOcoAep^camero cbipb* npoHCXo^HT He TOJibKO 
paccjiaHBaHHe KpHCTajuiHTOB Ha oxaejibHbie naKeTbi 6a3HCHbix njiocKOCTeg, KaK npn H3BecT- 
Hbix cnoco6ax H3roTOBJieHHJi pacinnpeHHoro rpac|)HTa, ho h pa3pbm MOKreiccaroHajibHbix 
KOBaJieHTHblX CB5I3eH. 3TO npHBOAHT k o6pa30BaHHK) 3HepreTHHecKH HanpjDKeHHbix aTOMap- 
Hbix coeOTHeHHH yrjiepo^a. KpoMe Toro, noJiyneHHafl yraepoflHaH cMecb kbjihctch ntapo- 
4»o6HbiM MaTepnajiOM, T.e. He BnHTbmaeT Bo^y h He coeflHHaerca c boaoh (icpaeBOH yroji 
CManHBaHra 6onbine 90°. 

npn H3roTOBJieHHH yrjiepoflHOH CMecH xHMHHecKaa o6pa6oTKa HCxo^Horo rpa- 
4)HTOco,aep»camero CbipbH (npHpoOToro HemyiiHaToro rpacjrara hjih rpa4>HTa b bkjxc nopoin- 
Ka) npoH3BOOTTCH ranoreH-KHCJiopoOTbiMH coeAHHeHHJMH o6mefi 4>opMyjibi MXOn, rue: 
M - ooto H3 xHMHnecKHx BemecTB pazja: H, NH4, Na ? K; X - ooto H3 XHMHHecKHx BemecTB 
pHjia; CI, Br, J; a n=l - 4, c o6pa30BaHHeM HHHijHHpyiomHx KOMiuieKCOB, cnoco6Hbix b 
pe3yjibTare ^oTOXHMHHecKoro, MexaHHHecKoro, TepMoxHMHHecKoro, coHOXHMHMecKoro 
HJIH npHMOrO XHMHHeCKOrO B03AeHCTBH^ K 3K30TepMHHeCKOMy B3pbiB0o6pa3H0My pa3Jio>Ke- 
hhk) c nocJiejiyiomHM HHHUHHpoBaHHeM aBTOKaTaaHTHMecKoro npouecca pacnaaa coejmHe- 
hh*. HHHUHHpyiomHe KOMnjieKCW bboahtch b MexccjioeBue n pocrpaH crsa rpa(|)HTa, hhh- 
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UHHpyeTCH hx B3pbiBOo6pa3Hoe pa3JioxceHHe h npowcxoflHT pa3psiB He TOJibKO BaH-^ep- 
BaajibcoBbix, ho h KOBaneHTHbix cBH3efi, hto npHBo^HT k o6pa30BaHHio yrjiepo^Hofi cmcch. 
ripH npoBe/ieHHH npouecca b ycjiOBHflx, 6jih3khx k HopMajibHOMy aTMOC(J)epHOMy ,aaBJieHHio 
(760 mm pT. ct.) h KOMHaTHOH TeMnepaType (20°C), npoHexoflHT o6pa30BaHHe HaHOTpy6oK 
ymepo,aa b coothouichhh, j^ocTaTOHHOM jxsw 3<{)4)eKTHBHoro yaajieHHH xhmhhcckhx 3arpn3- 
HHTejieH (He MeHeelO%). 

Flpouecc npeo6pa30BaHHH rpac^HTa (pa3pbiB BaH-^ep-BaajibcoBbix CBjneii) ocy- 

meCTBJIHeTCH VlOJl B03#eHCTBHeM MHKpO-B3pbIBOB BBO^HMblX B Me^KcnoHHbie npocTpaHCTBa 

rpacj)HTa B3pbiBHaTbix BemecTB, b ^hhom cjiynae Ha3BaHHtix HHHUHHpyiomHMH KOMnJieKca- 
mh. B3pbiBHaToe BemecTBO Haxo^HTca b mokcjiohhom npocTpaHCTBe Ha MOJieKyjiapHOM 
ypoBHe h xHMHnecKHM nyreM HHHUHHpyeTca #o B3pbiBa. B pe3yjn>TaTe 3HeprHH, BbiCBo6o>K- 
j^aeMbix MHKpo-B3pbiBOM npoHexoOTT pa3pbiBbi He TOJibKO BaH-flep-BaajibcoBbix cB«3eft 5 ho 
h Me)KaTOMapHbix CBH3eH c o6p£i30BaHHeM He TOJibKO HaHOTpySoK, ho h cboGo^hbix paOTKa- 
jiob C, C2, C 3 , C4, C 5 h paj^HKajiOB b B*me reKcaroHajiOB (oOToro hjih HecKOJibKHx) c npn- 
coeAHHeHHbiMH k hhm pa^HKajiaMH BH^a C, C2, C3, C4 h C 5 , o6ecneHHBaiomHX b cobo- 
KynHOCTH BbicoKyio peaKUHOHHyio cnoco6HOCTb nojiynaeMOH yraepoAHOH CMecH. 

YrjiepoOTa* cMecb npe^cTaBJUieT co6ofi BemecTBO b BH^e nyxa h/hjih nbuiH c 
MaccoBbiM coaepxcaHHeM yrjiepo/ja 99,4%, Hacbiimoii njioTHOCTbio ot 0,002 t/cm 3 ro 0,01 
t/cm 3 , pa3MepaMH nop no 40 mkm. 

Mh KpocTpyicrypa yrjiepo^HOH CMecH npeacTaBJweT coSoh rpanyjibi, HMeiomHe Ha 
noBepxHOCTH BbiTHHyTyio BOJiOKHHCTyio CTpyioypy (no,ao6Hyio Monajiy) c AHaMerpoM bojio- 
koh nopHiuca eflHHHU h aa>Ke .aojiefi mkm. 

ripouecc npeo6pa30BaHHH ocymecTBJineTCH b jiio6oh cmkocth (cocyj^e h T.n.), b 
tom HHCjie B03MO>KeH h 6e3 flocryna KHCJiopo^a. 
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YcTaHOBKa mjw npoH3Bo,ncTBa yrnepo^HOH CMecH KOMnaicrHa h HeMeTajmoeMica. 
llo3TOMy oco6eHHOCTbio cnoco6a y^ajieHHH xhmhhcckhx 3arpH3HHTejieH HBJifleTCfl bo3mo>k- 

HOCTb H3rOTOBJieHHH ymepOflHOH CMeCH He TOJIbKO B npOH3BOflCTBeHHbDC yCJIOBHHX, HO H 

Henocpe^CTBeHHO Ha MecTe npHMeHeHHH - H3 npe^BapHTejibHO noaroTOBJieHHoro hcxo,ziho- 
ro CbipbH. 

Ilo^roTOBKa HexoflHoro cbipb* w% npnroTOBJieHHJi yrjiepo^HOH CMecH ocymecT- 
BJiaeTCfl ueHTpajTH30BaHO b MecTe ero 6a30Boro xpaHeHHa h He Tpe6yeT cneimajibHbix ycno- 
bhh, 3Hepro- h Tpy ( Eto3ETpaT. B nocjieziyiomeM oho MO^ceT 6brrb TpaHcnopTHpOBaHO 6e3 
ynaKOBKH (KaK, HanpHMep, o6biHHbiH rpyHT) hjih b KOHTeHHepax b Heo6xo#HMbix kojihhcct- 
Bax BMecTe c reHepHpyiomHMH ycTponcTBaMH b MecTa hx nojib30BaHHH hjih xpaHeHHa (cna- 
caTejibHbie hjih jiHKBH^auHOHHbie MopcKHe, B03;xyiHHbie hjih Ha3eMHbie 6a3bi, ko h KpeTH bie 
06-beKTbi). ripn 3tom yraepoaHaa cMecb b MOXtfi4>HKaijHH caMoreHepauHH mokct 6biTb yna- 
KOBaHa b HH^HBH^nyajibHbie neHanbi (no rany orHeTyinHTejia)* c(|>opMHpoBaHa b 6pHKcrbi h 
rpaHyjibi, HMeiomne Heo6xoflHMbie Becosbie xapaicrepHCTHKH jism hx ^HCTaHUHOHHoro BHe- 

CeHHfl Ha 06-beKTbi B03iieHCTBH5L 

BHeceHne yrjiepoOTOH CMecn Ha MecTa c6opa He^ra h He4>Tenpo,ayKTOB h Ha 
flpyrne 06-beKTbi MoaceT ocymecTBJiHTbcn nyreM pacnbuieHHH c B03^yxa, c noBepxHocTH hjih 
H3 nojx Bojibi, jih6o npeOTapHTentHoro BHeceHHJi MaTepnajia b Mecra B03MO>KHoro pa3JiHBa. 

Oh3hko — xHMHHecKne h TexHOJiorHHecKHe cBOHCTBa yrjiepoOTOH CMecn no3BO- 

JI5HOT 6bICTpO H 3(^4>eKTHBHO £manTHpOBaTb ee K KOHKpeTHbIM yCJIOBHJIM HCnOJTb30BaHHH H 

cymecTByiomeMy juw 3thx uejien o6opyAOBaHHK> h TexHOJiorHKM (aBHaiow, MopcKOH, aBTO- 
MoSnjibHbiH TpaHcnopT h ap.)> jth6o yHHBepCaJIH30BaTb. 

HacbinHas ruiOTHocTb ynnepoflHOH CMecn 3HaHHrejibHO HHace HacbinHOH njiOTHo- 
cth HcxoHHoro cwpbH, KpOMe toto, norjiOTHTejiBHan cnoco6HOCTb yniepo&HOH CMecn no 
cbipofi He<J)TH He MeHee 1 :50, T.e. o^hh rpaMM yr/iepoOTOH CMecn npHcoenHHHeT k ce6e He 
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MeHee 50 r yrjieBoaopo£Hbix coc^hhchhh. TaKHM o6pa30M, o6ecneHHBaeTc« bo3mohchocte> 
o6pa6oTKH orpoMHbix 3arpa3HeHHbix noBepxHOCTefi Mopa 3a oahh bbixoa cy^Ha, 6e3 ero no- 
3arpy3KH. IlpH 3tom yraepojiHafl CMecb npoHHO y^ep^cHBaeT co6paHHbie HecJrrenpcayKTbi, 
yrjieeoiiopoAHbie coe^HHeHHH h apyrae xHMHnecKHe 3arpH3HHTejiH, ocTaBaacb AOCTaTOHHO 
cyxofi, mto no3BOJiMeT Hcnojib30BaTb ajih c6opa He<j)TH h He4>Tenpo^yKTOB HaH6onee fleme- 
BbiH cyxorpy3Hbift 4>jiot. 

ripHMepbi peajiH3auHH cnoco6a: 
llpHMep 1. 

ripn ocymecTBJieHHH cnoco6a yaajieHHH He<|)TH h He4>Tenpo ( ziyKTOB Bbi6poc yrjie- 

pO^HOH CMeCH MO^eT npOH3BOflHTbCH HenOCpe^CTBCHHO B TOJimy BO£bI nOR 3arpH3HeHHOH 

noBepxHOCTbio hjih np5iMO Ha noBepxHOCTb, a 6jiaro^ap5i MajiOMy ymenbHOMy Becy OHa nerKO 
BcnjibreaeT h aepaKHTOi Ha noBepxHOcra, BnHTaB b ce6fl hjih npHcoe^HHHB k ce6e, yrjieso- 
,aopo^Hbie 3arpH3HHTCJiH ? HanpHMep, He<!>Tb. 

B03MO>KHbIM yCTpOHCTBOM AJIfl nOflaHH yTJiepOflHOH CMeCH B TOJimy BOJIbI HBJIfl- 

ercH ycTpoHCTBO, cocTOHmee H3 rpe6eHKH c ^opcyHOHHbiMH rojioBKaMH juw ncxaanH bo^o- 
B03^yinHo-nopoiHKOBoro cocTaBa b Bo^y, 6jiOKa CMeineHHK ra3a (B03flyxa) c nopoimcoM 
(ncesAOOxcHMceHHe nopouiKa) h nojotann ero b 6jiok CMememui c HanopHOH (MarHcrpajibHoft) 
Boaofi. B Ka^ecTBe HCTOHHHKa HanopHOH (MaracTpajibHOH) BOjxbi MOMcer HcnoJib30BaTbcn 
uihcko ueHTpo6e^CH biH Hacoc. B KanecTBe HCTOHHHKa B03j^yxa c aaBJieHHeM, Heo6xo;jHMbiM 
jynx nceBiiooxcHMceHHH nopounca, Hcnojib3yeTca KOMnpeccop (B03jiyxo,ziyBKa). 

ripn noj^ane MeJiKOflHcnepcHoro nopouiKa (ymepoflHOH CMecn) Ha rjiy6HHy 0,8 - 
1,0 m c HocHTejia, flBHyfcymeroca co CKopocTbio ro 2 m/c 15 r nopouiKa npHCoeAHHHeT n,o 1,5 
Kr He^JTH, npHHeM nopouioK aocnraTOHHO 6bicTpo h paBHOMepHO nepeMemHBaeTCH c bo^oh h 
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npH OTCToe HMeeT ckjiohhoctb k HHTeHCHBHOMy no#-heMy: npH6jiH3HTejibHo nepe3 1 MHH. 
98% nopouiKa co6HpaeTca y noBepxHOcra BOflbi. 

yrjiepo^Has CMecb, coe£HHeHHaa c yrjieBoaopo/mbiMH 3arpH3HHTejiflMH, Hanpn- 
Mep, c He(J)TbEO, mokct 6biTb Jienco coGpaHa c noBepxHOCTH boj^m H3BecTHbiMH cnoco6aMH. 

yrjiepo^Ha^i CMecb TaK >Ke Jienco yaajifleTca BMecTe c Hecf)TbK) h flpyrHMH yr/ie- 

BO^OpOOTblMH 3arpH3HHTeJIflMH H C nOBepXHOCTH CyiHH C HCnOJlb30BaHHeM y6opoHHOH Tex- 

hhkh hjih nocjie npeziBapHTejibHoro CMbisa boaoh HacwmeHHOH yrjiepo,HHOH CMecn b OTpw- 
TbiH KaHaji hjih jho6oh BOAoeM c nocjie#yiomHM c6opoM, KaK c noBepxHOcra BO^bi. 

Co6paHHaH npn 3tom Hecjm, hjih apyrne yrjieBOflopoziHbie 3arpH3HHTejiH ocra- 
iotch npHro^HbiMH rjw ^ajibHeninero hx np^Moro HcnoJib30saHH5i, a o-nKaTaa yrjiepo^Han 
CMecb - juw 3<^(|)eKTHBHoro noBTopHoro HcnoJib30BaHHH, hto HMeer 6ojibmoe 3HaneHHe npn 

CTHXHHHbDC 6e#CTBHJIX H 3KOJIOrHHCCKHX KaTaCTpO(j)aX, CBH3aHHbIX C npOJIHBOM He^TH, 

He^enpo^yKTOB, apyrax onacHbix yrjieBOflopoflHbix coe#HHeHHH, oco6chho npn hx nona- 
jxamm b Bo;jy. 

B uejrax npeaoTBpameHHJi flajibHeiiinero pacnpocTpaHeHHH He<J)THHoro n*rrna no 
bootoh noBepxHOcra MO^ceT Hcnonb30BaTbC« 6oHOBoe 3arpa^eHHe, npe^CTaBJunomee co- 
6oh MaTepnaTbiH uhjihh£P c «HaHHHKOH» H3 yraepoflHOH cmcch. BoHOBoe 3arpaaczxeHHe ycr- 
paHHCT npoTOK pa^yHCHofi (hc^thhoh) iuichkh no TeneHino, npH 3tom nepe/j 6ohobmm 3a- 
rpa»oieHHeM He nponcxoflHT HaKanjiHBaHHe njieHKH H3 HecJrrenpoayicTOB, hto noaxBepHcaaeT 
npouecc norJiomeHHH He<t>Tenpo,nyKTOB yrjiepoAHOH cMecwo Ha npHMepe ohhctkh bojx Ma- 
jibix peK r. Mockbw (Taojinua 1). 

FIpHMep 2. 

HcnoJib30BaHHbiH npn ohhctkc npoMbiuuieHHbix ctokob cnoco6 yaaneHHJi xh- 
MH^ecKHx 3arpH3HHTejieH noKa3an BbicoKHC pe3yjibTaTbi no yaajieHHio KaK aHHOHOB, TaK h 

no KaTHOHOB. 
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ripoBczieHHbie HcnbrraHHfl h pe3yjibTaTbi xhmhhcckhx aHajiH30B noKa3ajiH, hto 
ymepo^HM CMecb o6jiaaaeT otjihhhbimh cBOHCTBaMH uejioro p*ma opraHHnecKHx h He- 
opraHHHecKHX xhmhhcckhx cocahhchhh. HanpHMep, OHa nomomaeT ( npn othochtcjibho 
MajiOH TonunHHe 4>^JibTpoB, nopazjKa 10 cm) H3 pacTBopoB &o ypoBHefi, HHMce ycraHOBJieH- 
hbix npe/iejibHO /jonycTHMbix KOHueHTpauHH HecJrrenpoAyKTbi h 3(J)HpopacHTBopHMbie eeme- 
CTBa (KpaTHOCTb ohhctkh 6ojibine 1000). YrjiepoziHaH CMecb noKa3ajia TaK^ce BbicoKyio 3(j>- 
(f)eKTHBHOCTb yaajieHHH MHorHX KaTHOHOB, b tom HHCJie Me ah (b 30 pa3), xpoMa (+6) (b 5 
pa3), ^cejie3a (b 3 pa3a), aMMOHHJi (b 2 - 3 pa3a), BaHa#Hfl (b 5 pa3), MapraHua (b 2 pa3a), 
$oc4)aTOB (b 35 pa3), (J)TopH,aoB (b 5 pa3), HHTpaTOB (b 3 pa3a). KpoMe Toro, yraepo#HaH 
CMecb pa6oTaeT KaK ceAHMeHTauHOHHbiH 4>hjibtp - KOHuempamwi B3BemeHHbix nacTHU 
yMeHbiuaeTca 6ojiee ceM b 100 pa3. 

B Ta6jiHue 2 npHBe^eHbi ^aHHbie no coaepacaHHio xhmhhcckhx 3arpfl3HHTejieii 
AO ohhctkh h nocjie oAHOKpaTHOH ohhctkh yKa3aHHbiM cnoco6oM. 

ripHMep 3. 

Cnoco6 yaajieHHfl xhmhhcckhx 3arpH3HHTejieH momcct Hcnojn>30BaTbC5i mix ohh- 
ctkh nHTbeBblX BOAOnpOBOAHbDC, KOJIOAC3HBIX H apTC3HaHCKHX CKBaXCHHHHX BOA- 

J\jW OHHCTKH nHTbCBOH BOflbl HCnOJIMOBaJICH 4>HJIbip C TOJimHHOH (J)HJIbTp>TO- 

mero cjioh H3 yrjiepojajioH cmcch 8 cm. IlpH 3tom flocTHrayTa BucoKas 3<j)<|>eKTHBHOCTi> n o 
6ojn>iHHHCTBy Ba>KHeHiiiHx HopMHpyeMbix noKa3aTejien. B nacTHocTH, AOcrarHyra BbicoKan 
CTeneHb yaajieHHii cyjn>4)aTOB, cyjib4)HAOB, 4>TopH£OB, xjiophaob. HHTpaTOB, aMMOHHHHoro 
a30Ta >Kejie3a, uHHKa, Menn, anioMHHHJi, MapraHua, cBHHua. MOjraoaeHa, cBo6oflHoro xjiopa. 
HaSjHO^aeTCH yMeHbmeHHe MyTHOCTH b 25 - 60 pa3, yMeHbmeHHe KOJinnecrBa B3BemeHHbix 
nacTHu b 10-30 pa3. 
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B TaSjiHue 3 npHBeaeHbi cpaBHHTejibHbie aaHHbie coctohhhh boam nocjie ohhct- 
kh c noMomtK) (J)HJiE>Tpa «Bapbep» h c noMombio yrnepoxmoH CMecn, a b Ta6jiHue 4 cpaBHH- 
TejibHbie #aHHbie OHHCTKH nHTbeBOH BOflbl, B3HTOH H3 pa3HbIX HCTOHHHKOB. 

llpHMep 4. 

HcnbiTaHHH cnoco6a in vitro npoH3BO^HjiHCb b jia6opaTopHH reM0tfHaJiH3a h 
njia3Ma(|)ape3a PoccHHCKoro KapflHOJiorHHecKoro HayHHO-npoH3BO#cTBeHHoro KOMiuieKca 
M3 PO. HcnbiTaHHH npoH3BO,aHjiHCb c Hcnojib30BaHHeM pojiHKOBoro Hacoca <{)HpMbi «raM- 
6po» h mejieBH^HOH Haca^KH. ripe^BapHTejibHO KpoBb nauHeHTOB ucjihjih Ha njia3MOcenapa- 
Tope nO-05, T.e. npoBO^HJiH npoue,ztypy njia3MOo6MeHa. OT^eJie h HyK> n;ia3My 3aTeM npo- 
nycKajiH nepe3 ymepoOTyio CMecb. 

H3 13 aHajiH3HpyeMbix napaMeTpoB 3HaHHMbie H3MeHeHHH Ha6jno,najiH b otho- 

UieHHH CHH5KCHHH ypOBHH MOHCBOH KHCJIOTbl (ypOBCHb CHH>KeHHH npeBblCHJl 50%) H OTMe^a- 

jiacb TeH^eHUHH k chhhcchhio ypoBHfl KpeaTHHHHa (MeTa6onHTa a30THCToro o6MeHa). 
IIpHMep 5. 

KjiHHHHecKHe HcnbrraHHH npHMeHeHH* cnoco6a mjw MecTHoro jieneHHH paH no- 
Ka3ajiH cjieayiomee. 

riocKOJibKy yrjiepoOTan CMecb npe^cTaBjmeT co6oh nopouiOK, jierKO npoHHKaio- 
iriHH nepe3 cjioh mcotuhhckoh MapjiH, jxjui npe^OTBpameHHH nonajjaHRH nopounca Ha rpa- 
HyjiHpyiomyio paHy, npHJiHnaHHH nopomica h HMnperaauHH hm paHbi, Hcnojib30Bajracb cne- 
UHanbHbie iiobh3kh, co,aep>KamHe cjioh CHHTeTHHecicoro HeTKaHoro BpeMeHHoro paHeBoro 
noicpbiTHfl Dermasafe, npeflCTaBjiniomee co6oh tohkhc, nopncTbie cTepHiibHbie caji(|)eTKH c 
COCTaBOM: BHCK03a - 66%, riOJIH3CTp - 34%, hjih ABa-Tpn cjioh mchhuhhckoh MapjiH h 1-2 
cjioh nopucTOH 6yMarH. 

floBH3KH npe^cTaBjiHjiH co6oh KOHBep™ npflMoyrojibHOH (})opMbi pa3MepaMH 
6x8 hjih 5x6 cm, BHyrpH KOTopbix Haxo;uuiacb yrjiepoflHaa CMecb. C uenbio kohtpojih 3$- 
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4>eKTMBHOCTH HCCJieayeMbix noBH30K b OTHomeHHH hx bjihhhhh Ha GaicrepHajibHyK) o6ce\ie- 
HeHHOCTb paH npoBOOTJiHCb noceebi Ha kojihhcctbo MHKpo6Hbix Ten Ha noBepxHocTH paHbi 
no h nocjie npHMeHeHHH cop6HpyiomHx iiobh30k. HcnbrraHHH noKa3ariH 3HaHHTejibHoe 
yMeHbiueHHe rHOHHoro oTflejiaeMoro H3 paHbi nocjie npHMCHCHH-H cop6HpyiomHx noBH30K. 
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<I>opiviyjia H3o6pereHHfl 

1. Cnoco6 yuaneHHH xhmhhcckhx 3arpH3HHTeneH, BKjuonaiomHH H3roTOBneHHe 
yrjiepo^Hofi cMecH H3 hcxootoix) rpa^HTOco^ep^camero cbipbfl, pa3MemeHHe yrnepo^HOH 
CMecH b 3arpH3HeHHOH cpe^e h c6op yrjiepoflHOH CMecH, HacwmeHHOH 3arpH3HHTejiHMH, ot- 
jiHHaiomHHCH TeM, hto pa3MemeHHe yrjiepo^HOM cmcch b 3arp*3HeHHOH cpe^e ocymecrBJifl- 
k>t nyreM ziHcneprHpoBaHHfl Ha noBepxHocTb h/hjth b ^kh^koctb, h/hjih pa3MemeHHH Ha no- 
BepxHOCTH, h/hjth nponycKaHH* ^chakocth hjih ra3a nepe3 4>HJibTp, a b KanecTBe yrjiepoaHOH 
CMecH HcnoJib3yiOT CMecb pacinnpeHHoro rpa<f)HTa h yniepoflHbix HaHOKpHCTajuiOB, npnneM 
co#ep>KaHHe yrjiepoj^Hbix HaHOKpHCTajuiOB b cmcch He MeHee 1 0%. 

2. CnocoG y^ajieHHH xhmhhcckhx 3arpa3HHTejieH no n.l, OTJiHHaiomHHCfl TeM, 
hto HaHOKpHCTajuibi npeflCTaBJunoT co6oh HaHOTpy6KH pa3MepoM 1-10 hm, c npncoe^H- 
HeHHbiMH k hhm cBo6oflHbiMH paaHKanaMH C, C 2 , C 3 , C 4 , C 5 , h/hjih pajoucajiaMH b BH^e ojx- 
Horo hjih HecKOJibKHX coe^HHeHHbix reKcaroHajioB h/hjih reKcaroHajios c npHCoe^HHeHHbi- 

MH K HHM pa^HKaJiaMH C, C2, C3, C4 H C5. 

3. Cnoco6 y^ajieHHH xhmhhcckhx 3arpH3HHTCJieH no n.l hjih 2, OTJiHHatomHHai 
TeM, hto H3roTOBJieHHe yrjiepo^HOH CMecn npoH3BO^T nyreM xbmhhcckoh o6pa6oTKH hc- 
xoOToro rpa(J)HToco,aepHcamero cbipb^ no KpaflHeft Mepe oahhm rajioreH-KHCJiopo,zmbiM co- 
eOTHeHHeM, hmcioiuhm cfjopMyjiy MXO n , rae: M - ooto H3 xhmhhcckhx BemecrB pana: H, 
NEU, Na, K; X - oaho H3 xhmhhcckhx semecTB paaa: CI, Br, J; a n=l - 4, h nocjicnyiomero 
BHemHero B03fleftcTBHfl, npHBOflamero k 3K30TepMHHecK0My B3pbiBOo6pa3HOMy pa3Jioxce- 
hhk) o6pa6oTaHHoro rpa^HToco^epacamero cbipbH c nocjieayiomHM HHHUHHpOBaHHeM asTo- 
KaTariHTHHecKoro npouecca pacna^a, npnneM npHjioaceHHe bo3^chctbhh ocymecrsjunoT npn 
HopManbHOM aaBjieHHH h KOMHaraoH TeMnepaType. 

4. Cnoco6 yaajieHHH xhmhhcckhx 3arp«3HHTejieH no n.3, OTJiHnaiomHHCJi tcm, 
hto BHeumee bo3J5chctbhc ocymecrBJiflHercH nyreM <|)OTOXHMHHecKoro, hjih 3JieicrpoxHMH- 
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HecKoro, hjih MexaHHHecKoro, hjih TepMOXHMHHecKoro, hjih coHoxHMHnecKoro, hjih npHMo- 

TO XHMHMeCKOrO B03flCHCTBHH. 

5. Cnoco6 y^aJieHHH xhmhhcckhx 3arp5i3HHTejieH no jno6oMy H3 n.n.l— 4, otjih- 
naiomHHoi TeM, hto b KanecTBe Hcxo^Horo rpa(|>HToco,ziep>Kamero cbipba Hcnojib3yK>T hjth 
npHpOAHbiH HeuiyiiHaTbiH rpa4>HT hjih rpacj>HT b BH,ae nopouiKa. 

6. Cnoco6 y^arreHHH xhmhhcckhx 3arpH3HHTejieft no <no6oMy H3 n.n. 1-4, otjih- 
HaioiuHHca TeM, hto Becosoe cooTHomeHHe Hcxozmoro rpa<j)HToconep>Kamero cbipb* h rajio- 
reH-KHCJiopo#Hbix coeOTHeHHH paBHO 2:1. 

7. CnocoG y^ajieHHH xhmhhcckhx 3arpH3HHTejieH no mo6oMy H3 n.n. 1-6, otjih- 
naiomHHCfl TeM, hto nocjie c6opa yraepoOTOH cmcch pacmnpeHHoro rpa4>HTa h yrnepo^oHbix 

HaHOKpHCTaJTJTOB, HaCbimeHHOH XHMHHeCKHMH 3aTpfl3HHTeJLHMH, C06paHHbie yTJieBO^OpO^- 

Hbie 3arpH3HHTCJiH y^arwHDT H3 yrjiepoflHOH cmcch KOMnpeccHOHHbiM cnoco6oM. 

8. Cnoco6 y^ajieHH^ xhmhhcckhx 3arpji3HHTejieH no n.7, OTJiHHaiomHHCfl tcm, 
hto nocjie y^ajieHHH xhmhhcckhx 3arpH3HHTeneH yrjiepo^Hyio cMecb pacmnpeHHoro rpa<f)H- 
Ta h yrjiepoOTbix HaHOKpHCTajuiOB Hcnojib3yioT noBTopHo. 

9. Cnoco6 yflajieHHK xhmhhcckhx 3arpH3HHTCJicH no n.7, OTJiHHaiomHHCfl TeM, 
hto othchm npoH3Bo,zw c Hcnojib30BaHHeM npecca. 

10. Cnoco6 y^ajieHRa xhmhhcckhx 3arpji3HHTejieH no Jno6oMy H3 n.n. 1—9, otjih- 
HaiomHHca tcm, hto npHMeHHCTCH c6opa hc^th h HecJrrenpoayKTOB c noBepxHOCTH bo- 
flbi, npn 3TOM H3roTOBJieHHe yrjiepoOTOH cmcch pacumpeHHoro rpa<t>HTa h yrjiepoOTbix Ha- 
HOKpHCTajuiOB npoH3BOAHT Ha cy#He-c6opmHKe He(|)TH hjih Ha cyme, a pa3MemeHHe yr/ie- 
poHHOH CMecH pacuinpeHHoro rpa(|)HTa h yraepoaHbix HaHOKpHcranjiOB Ha noBepxHOCTH bo- 

npoH3BOA«T nyreM nHcneprHpoBaHHH b TOJimy bo^bi h/hjih Ha noBepxHOCTb bo am, h/hjih 
nyreM pa3McnxcHHH Ha noBepxHOCTH boabi 6ohobbix 3arpa3KAeHHH. 
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1 l.Cnoco6 yflajieHHfl xhmhhcckhx 3arpH3HHTejieH no jno6oMy H3 n.n.1-9, otjih- 

HaiOmHHCH TCM, HTO npHMCHHCTCH flJIH 4)HJIbTpaUHH nHTbCBOH BOflbl, COflep>KameH XHMHHe- 

CKHe 3arpH3HHTejiH, b tom HHCJie yrjieBo^opo^Hbie cocj^hhchhh, c Hcnojib30BaHHeM 4>HJibTpa 
H3 yrjrepoAHOH cmcch pacuinpeHHoro rpacJ)HTa h yrnepoAHbix HaHOKpHCTajuioB. 

12. Cnoco6 y^ajieHHH xhmhhcckhx 3arpH3HHTCJieH no Jiio6oMy H3 n.n.1-9, otjih- 
naiomHHCfl TCM, hto npHMeHfleTCH jinn ohhctkh npoMbiuuieHHbix CTOKOB. 

13. CnocoG y^ajieHKH xhmhhcckhx 3arpH3HHTCJieH no jno6oMy H3 n.n.1-9, otjih- 
HaiomnncH tcm, hto npHMeHHCTCH una y^ajieHHH nencHx 4>paKUHH He^Tenpo.ayKTOB hjih ra- 
30Boro KOHAeHcaTa H3 cBo6o#Hbix o6teMOB pe3epByapoB jwx xpaHeHHH. 

14. Cnoco6 y^ajieHHH xhmhhcckhx 3arp5i3HHTejieH no mo6oMy H3 n.n.1-9, otjih- 
naiouxHHCH tcm, hto npHMCHscTCH jxjix HeHTpajiH3auHH BbDuionHbix ra30B OTHraTenefi BHyr- 
peHHero cropaHHfl b KanecTBe ochobw MaTpnubi HeHTpanH3aTopa BbDOionHbix ra30B. 

15. Cnoco6 y^ajieHHH xhmhhcckhx 3arp«3HHTejieH no jno6oMy H3 n.n.1-9, otjih- 
naiomHHCH tcm, hto npHMemiCTCfl jxjw (J)HJibTpaijHH cnraperHoro jo>iMa b KanecTBe 4>HJibTpa 
jum cnrapcT. 

16. Cnoco6 yflajieHHJi xhmhhcckhx 3arpH3HHTejieH no mo6oMy H3 n.n.1-9, otjih- 
naionxHHCH tcm, hto npHMeHneTCfl jijin ohhctkh njia3Mbi kpobh. 

17. Cnoco6 yaajieHHH xhmhhcckhx 3arpH3HHTejieii no moGoMy H3 n.n.l— 9, otjih- 
naiouxHHCH tcm, hto npHMeHHeTCH Kax cop6eHT jxjix HapyncHoro npHMCHCHH^i npn 3a6ojieBa- 

HH3DC K05KHBIX nOKpOBOB, XapaKTepH3yK>mHXCH BblACJICHRSMH, HpH 3TOM pa3MemeHHe Ha 

KOvKHbix noKpoBax ocymecTBjraiOT nyreM HajioxceHHH noBH3KH c yrjiepo^HOH CMeCbK). 

18. Cnoco6 yuajieHHH xhmhhcckhx 3arpji3HHTejieH no n.17, OTiiHHaiomHHCfl tcm, 
hto npHMeHfleTca rjir jieneHHM ohcotob h rHOHHbix paH. 
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Ta6jiHua 1. 



npoBezieHHH 
aHajiH3a 


Mecrro npoBe^eHw^i 
aHanH3a 


Onpe/iejiaeMbie 

KOMnOHeHTbl 


Merofl 
aHajiH3a 


Pe3yjibTaT KXA 
mt/ji 




r. MocKBa 






no 
6ohob 


nocne 
6ohob 


09.12.99 r. 


CTOHHbie BOflbl 

(MapbHHCKHM napn) 


FLnaBaiomHe 
HecJ)TenpoAyKTbi 


HK 


0,12 


0,010 


09.12.99 r. 


p. HHmeHKa 


FLnaBaiomHe 
h ecjrrenpo ny kth 


HK 


0,34 


0,035 


09.12.99 r. 


p. Hypa 


FLnaBatoiiiHe 
He(})TenpoAyKTbi 


HK 


0,4 


0,041 


09.12.99 r. 


p.TapaKaHOBKa 


FLnaBaiomHe 
HecpTenpoayKTbi 


HK 


0,78 


0,050 


11.01.00 r. 


p. Hypa 


FLnaBaiomHe 
He4>TenpoflyKTfai 


HK 


2,7 


0,18 


11.01.00 r. 


CTOHHbie BOflbl 

(ByroBo) 


ILiaBaioiuHe 
He<J)TenpoflyKTbi 


HK 


5,4 


0,96 


25.02.00 r. 


CTOHHbie BOflM OAO 

«He(J)TenpOAyKTbi» 


OeHOJiw 
He4)TenpoflyKTbi 
BeH3onHpeH 

r*HApOXHHOH 

<DeHOJiKap6oHOB. 

KHCJIOTa 


XpOMaT. 

HK 
xpoiwaT. 
xpoMaT. 

xpoMar. 


0,11 

86,6 
0,8 
2,5 

63 


<0,01 
0,05 
<0,005 
0,5 

11 
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Ta6jiMua 2. 



J&Ns 


HaHMCHOBaHne coejiHHeHUH 


MaccoBaa jxonx KOMnoHeHTa b npo6ax, 


n/n 




(mt/ji) 






J\6 OHHCTKH 


noane 1-ofi 

OHHCTKH 


1. 


KanpoHOBan KHCJiOTa 


35 1 


1 O 1 

iy l 


2. 


TenrpartmpoTHOcpeH 


2,1 


1>7 


3. 


H30TMa30Jl 


10,9 


5,0 


4. 


2,3 - ^hmcthji - 1,4 - reKcaAHeH 


A o 

0,8 


u,z 


5. 


H30BajrepHaHOBa5i KHCJiOTa 


5,1 


1 A 


6. 


BajiepwaHOBaH KHCJiOTa 


74,9 




7. 


3HaHTOBa5I KHCJiOTa 


112 


oZ 


8. 


KanpHjiOBaH KHCJiOTa + EeH30HHaH 

KHCJiOTa 


Z55,5 


L43,8 


9. 


2-3THjieHreKcaHOBaji KHCJiOTa 


5,2 


u 


10. 


P — ITponHjiaKpHjiOBaii KHCJiOTa 


2,9 


u 


1 1. 


OeHHJiyKcycHafl KHCJiOTa 


16,3 


9,6 


12. 


MeraGojiHT <J)eHo6ap6HTajia 


3,2 


n 
w 


13. 


1 - MeTHJi4>eHHjmHKjionponaH 


3,0 


n 
u 


1 A 

14. 


l^HKjioreKcaHyKcyCHaH KHCJiOTa 


3,2 


O fx 

Z,o 


15. 


TepecJrrajieBbiH aHrimpim 


zu,o 


o,5 


16. 


OeHOJi 


. 49,3 


1 4 1 
1^,1 


17. 


THApOKOpMHHaH KHCJiOTa 


14,1 




18. 


KanpHHOBaji KHCJiOTa 


9,2 


/,5 


19. 


2,3 - /^HMeTHJTXHHOKCaJIHH 


5,3 


1 c 


20. 


N,N - /jHMerHjicJJopMaMim 


AO 




21. 


HHKjionponHJi6eH30Ji 


3,5 




22. 


a- <PeHHJl6eH3HJlOBbIH cnHpT 


3,8 


A 
KJ 


23. 


U,HKJioreKcaHOJi 


294 


Z03 


24. 


Bi 


0,043 


U,UZo 


25. 


XT* 

Ni 


0,96 




26. 


A 1 

Al 


0 61 


0,38 


27. 


Na 


450 


380 


Zo. 




2,4 


0,55 


29. 


Ca 


42,4 


33,0 


30. 


Co 


0,052 


0,012 


31. 


Re 


2,4 


0,46 


32. 


Hg 


0,00066 


0,00042 


33. 


<I>OC(J)aT-HOH 


25,0 


5,8 


34. 


HHTpaT-HOH 


0,11 


-<o,i 


35. 


As 


0,018 


0,012 


36. 


Sb 


0,01 


<0,005 
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Ta6jiMua 3. 



OnpezxejiaeMbie 

KOMnOHCHTbl 


Mcxofliiati Boaa 

(BO^OnpOBOfl 

r.PaivieHCKoe) 


Pe3yjibTax aHajuwa (KXA), 
mt/ji 






IIocjic <J)njn,rpa 
«Eapi>cp» (CU1A) 


IIocjic (Jjiuii.rpa 
113 vrjicpo.mioii 

CMCCI1 




28 


23 


4 


B3BemeHHbie BemecrBa 


79 


22 


3 


MyTHOCTb, EMO 


117 


32 


2 


)Kejie30 oomee 


8,75 


1,87 


0,01 


A30T aMMOHHHHbIM 


0,52 


0,18 


0 


CyjiwpHflbi 


0,008 


0,004 


0,002 


Cl)TOpHJElbl 


1,03 


0,95 


0,87 


<l>oc(j>aTbi 


0,14 


0,12 


0,08 



Ta6jiHua 4. 



KOMnOHeHTbl 


nuK 


CKBaxcHHa 

r. OpexoBO-3yeBO 


Kojioaeu 

a. PaccKa30BKa 


BoAonp 

r. PaMei 


10 BOA 

HCKOe 




Mr/ji 


HcxoflHaa 
Bojaa, 
Mr/ji 


riocjie 

(J)HJIbTpa, 

Mr/ji 


HcxoflHa* 
Booa, 
mt/ji 


riocjie 

(jHUILTpa. 

mt/ji 


HcxoflHaa 
mt/ji 


riocjie 

<{)HJU,Tpa, 

mt/ji 


>KecTKOCTb o6maa 


6-8 


4,68 


4,00 


5,6 


5,4 


5,58 


5,28 


HHTpaTbl 


45 


1,1 


0,8 


21 


15,8 


2,5 


2,0 


Cyjib4>aTbi 


500 


1,5 


0 


56 


44 


30 


20 


Cyjib4>Hflbi 


0,003 


0,001 


0 


0,004 


0,001 


0,008 


0,002 


A30T aMMOHHHHbIM 


2,5 


0 


0 


2,7 


0,48 


4,4 


0,83 


U,BerHocxb, rpan. 


20 


8 


1,5 


10 


1,8 


28 


4,0 


MyTHOCTb, EMO 


2,6 


0,6 


0,02 


1,25 


0,06 


117 


2,0 


B3BenieHHue BemecrBa 


15 


1,0 


0,1 


10 


1,0 


79 


3,0 


OKHCJweMOcrb, nepM. 


5,0 


1,2 


0,5 


3,2 


1,0 


3,4 


2,0 


OropHflbi 


1,5 


0,2 


0 


0,29 


0,02 


1,03 


0,87 


OoapaTbi 


3,5 


0 


0 


0,80 


0,31 


0,14 


0,08 


MapraHeu 


0,1 


0,03 


0,01 


0 


0 


0,07 


0,012 


5Kejie30 o6mee 


0,3 


0,7 


0 


5,21 


0,01 


8,75 


0,01 


>Kejie30 opr..(ryMan>0 




0 


0 


0,28 


0 


1,36 


0,03 


Meflb 


1,0 


0 


0 


0,01 


0 


0,04 


0 


AjllOMHHHH 


0,5 


0 


0 


0,03 


0 


2,3 


0,48 


Obhhcu 


0,03 


0 


0 


0 


0 


0,011 


0,007 


Uhhk 


5,0 


0,17 


0,05 


0 


0 


0- 


0 


Xlnop ocraT. cbo6. 


0,3-0,5 


0,06 


0 


0 


0 


3,00 


0,03 


MnHepajin3auHH 


1000 


210 


170 


340 


250 


350 


260 


Xjiopha 


350 


2,9 


2,7 


17,5 


16,6 


6,8 


6,5 


Mo.nn6.neH 


0,25 


0 


0 


0 


0 


3,5 


0,7 
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Pe<|>epaT 

CnOCOB YRAJIEHWI HE<DTH, HEOTEnPOflYKTOB H/HJIH XHMHHECKHX 
3ArP#3HHTEJIEH H3 )KHflKOCTH H/HJ1H TA3A M/HJ1H C IIOBEPXHOCTH 

M3o6peTeHHe othochtch k o6;iacTH 3KOJiorHH, a hmchho, k 6opb6e c 3arpa3He- 
HHeM oKpyxcaiomen cpeAbi He4>TbK>, H ec|>TenpoAyKTaMH, uhkjihhcckhmh h apoMaTHHecKHMH 
yrneB(W>pcwiMH, jupyrHMH xhmhhcckhmh 3arpH3HHTejiMMH, T.e. ohhctkh aKBaTopHH, ctoh- 
hwx boa, npOH3BOjxcTBCHHoro o6opyAOBaHHH, 3arp»3HeHHbix noMB h rpyHTOB, h T.n., a TaK- 
>Ke k o6;iacTH o6i>eKTOB, HcnoJib3yeMbix ajih yAOBJieTBopeHHa >KH3HeHHbix noTpeGHOCTefi 

nejioBeKa h mcahuhhc 

Cnoco6 yziajieHHa xhmhhcckhx 3arpa3HHTejieH BKJHonaeT H3roTOBJieHHe yrjie- 
poOTOft CMecH pacuiHpeHHoro rpa^HTa h yrjiepoAHbix HaHOKpHCTajuioB H3 hcxoahoto rpa- 
4>HTOCO^epxcamero cbipbH, AHcneprapoBaHHe Ha noBepxHOCTb h/hjih b hchakoctb, h/hjih 
pa3MemeHHe Ha noBepxHOcra, h/hjih nponycKaHHe *chakocth hjih rasa nepes 4>hjie>tp, h 
c6op yrjiepoOTOH CMecn, HacwmeHHOH 3arpa3HHTeJi*MH. Cnoco6 npHMemieTCH c6opa 
He4>TH h He^TenpoflyKTOB c noBepxHOCTH boam, Win 4>HJibTpaijHH nHTbCBOH boam, npHMe- 
Haerca jxjisi yAaneHHH jierKHX <t>paKUHH He^rrenpoAyKTOB hjih nuoBoro KOHAeHcaTa H3 cbo- 
6oahmx o6*beMOB pe3epByapoB ajih xpaHeHHH, aji* HeirrpajiroaiuiH BbixjionHbix ra30B ABHra- 
Tejieft BHyrpeHHero cropaHHfl b KanecTBe ochobh MaTpHUbi HeHTpajiH3aTopa BbixjionHbix ra- 
30B, ajih 4>HJibTpauHH CHrapeTHoro AbiMa, ajih ohhctkh njia3Mbi KpoBH, ajw Hapy*cHoro npn- 
MeHeHHH npn 3a6ojieBaHHHX kokhsix noKpoBOB, xapaKTepH3yK>mHXCH BbmeJieHHaMH. 

H3o6peTeHHe no3BOJi*eT noBbiCHTb 3(|)(f)eKTHBHOCTb yaajieHH* Hecfc™ h Hetjrre- 
npoAyKTOB, a Taioice o6ecnenHTb yAaJieHHe Apyrnx xhmhhcckhx 3arpfl3HHTejieH. 



